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acts as an InPEFﬁaPY$ﬂ§e??1ac%eqm%en t he bus 2802and byesead/ wite heads
of the actuatB® %ﬂ%gw?‘b?\ M‘?/l%?;t;i“ue raw data | PRes 25Mbyte® read/ wite
controller 23 S vide for the buffered

serial i wtion irhat z%?l? tgnoff(?é'ﬂ?t&le&ék eneBBi ng/WREERS ng of dat a.
Configuration and initiation of read/wite controller 236 functions are
performed under the direct control of the mcrocontroller 224 by the
transfer of control and data words tgabfig pead/wite controller 236 via the
bus 240. Finally, a spin notor controller 234 is provided to directly
support *% he cBhsktBiametex the spin notor 2854 via theiXliwetexs on current

| ines 250. Conmutation state selection is 8tVécted bimghew/i sion of a
digital word BatarPeagk Hiand dHéddnt rol | er 204320 t henivimetiersuppor t
circuit 230. This d| ital word is |atched 8m8 provi dehes t he commut ati on

sel ect I i nes ﬁ%" | n not or control Ba47234. Axaskatimdlon current is
swt'ched by t &ntrol | er 234 £8- éo’éorr%g field winding
phase pair ofgq tor 214 via the ¢ Q?rkltatlort“ t lines 250. A
vol tage pr opor |ona 0 the current conducted®t hr ougﬂ‘?"i‘??é‘ssel ected field

wi ndi ng phase pair of the spin notor 214 is provided via the feedback |ine

252 to af anatiaigh@rask dhditd LtIG&IY BeloRferbd Bitoditent! RS apfréintitely2200-8400 i, & thate
224. Tabl espodsibh)i part, Brin 1o Bjaftelght of ials e 4 7CTHRhadHs 88, UB 1l & 6 mfo-ifbinGdwhich dHows
Tabl e 1 20 the bit dehdityrtraiisks44 thbesdt feast as high as 29,000 fci. The increased bit density reducesthd\sidsiyar

of Dat a Surdegreas¥of each sector, thereby providing more sectors ardi nidredasvo bivetts per €xidki Tighter Sack follow-
1935 cy lingisliprovided By the ingre frequent servaluussts. D8ing a fixed, Sandaat disk ptationéd speéd of 3600 rpm,

52 50 adarges ngnbyaf eectopser Rk inespases the data transfer rate. In the disk drive of the present ing@tion,

byt es Dat a eBgithead lpgqls bita.atiamate of 16MH,. For two heads 32Mbits per second or $bytes per secopdarersaddat a
Capacity pél',l'cuq;)gp faximum data transfer rate is approximately 4Mbytps/sec. Mbvt es Surf ace
(formatted) THt g;permtre& %g@] I{nq/ 10, epch ik of @gyoncentnc data tracks 222 provigestpn the surface

Moyt es 3 0 953 dlsk 2123rp fnto sectors Ng. .. In accordance with the present invention, and as generally
Fig. 11A each s d f first error correction code (ECC)
o 5™ Tk hor p e }eémg; g ;'Teﬁct? Bﬁ?ﬁ? f@gtm pfokd. As shown n Fg
) rrg fle ur

2347 11B ; effﬁeévﬁr? Jdaa ;::ﬁ:ﬁd trheﬁ lfrgy( fig ervo burst field, ID sync

29- 30K field of a second sector mark field, second




Head: W dt h m crons Track Wdth
10.8 m crons 45 The hl%‘#% denS|ty utilized in the
preferred enbodi nent, i.e., approxi 2 3 00- 2400 tpl, is nmade possible,
in part, by the Iowfly| ng hei ght of heads 46, 47. The heads 46, 47 fly at
5 m cr o- i n@rysedaifieldrand peryfrst Wflnﬁﬂbﬁ#tﬂwf@ﬂ' ielglj TbR ardernd sizetséthese fleldmare sets
hi gh as 29/fsthdn Fable 3. The increased bit density reduces the size (in degrees)
of each sector, thereby providing nore sectors and nore servo bursts per
traek. T| ghter track follow ing is p% by the nore frequent servo
bursts. °Usi ng a fixed, standard di sk ronal speed of 3600 rpm so a

| ar ger nunber qia:sfacga@onoemur ack increases tggflagecdd@ngier rate. In the

disk drive of tipeptesent invention, each heagjép@ds bits ata rgitegof [err]
For two heads Jtegs persecond or 4 Mytes psesesSyhare read. Bhus, the

maxi mumygdat a t r8esveSynet e i s approfi natel y 4Ghay eodec. As general |y
represented in Gxay Codle each track of the con@exwe iBuxkt A tracks 4222

provi ded on thed surface of a disk 212 are fur$eeyeubat dd into4sectors
[err]. In accor ‘t‘b%”ter the presefit inventi $PEVARPEEL general | ¥ 55 shown
in Fig. 11A eggdf&d ‘{ﬁstl conposed of a ser§RFVCBWH&E Dy data £ field,
first ermror cor (f (ECO) fleld, md- %tog ap field, rvo 2
field, data 2 fg , secon ECCfleqd andfl a‘ffgcrleld Aszzovvnin
Fig. 11 B, the gergsnel field is fuggher conp of a servo mark«field,
gray code fiel dp siHea@dryrst field, 41 D sync fgghd, ID field, andgdata sync
field. Simlarlzp grR® servo2field ig conposed of a second sector markfield,
second & EP Ba&b05 363 Bl gray code field, and servo burst field and
f\r—ﬁally, a dat Pasm@Symicel d. The order akd size of these fields are set

) n

forth in TabIeQ?taS 5 Tabl e 3 Hal f
Sector "A" : 7 Hal f Sector "B" Field
Field L Gap Byt es Byt &% 662 Bytes Total

Servo Sync Servo Sync 3

G ay Code. 331 Bytes (1st gagﬂ\y Code
Servo Burst A

Servo Bur st Brhesector markfields are ﬂovﬁ@cf 14 SynEHddnizl th microcontroller with the contfbl information present
Servo Bsur stin the remaining portions of the/sefve i \4fd BHibidslas Well as the data 1 and 2 field} The gray code fields
Ser vo Bur stprokdde an unambiguously encodedifick/tumbBel Thie ufambiguous coding of the gray’tode values is further
Pad qualified in that the gray code daliibb like sectors orSadjacent Baioks Hifféd by a single bit and that no mete
Dat a Sync than two consecutive zero bits &2 alReveld in a valid gray code value. 1
Dat a The servo burst fields? smaemaﬁ;;ermth the preférred embodiments of the grsent invention, are se- ECC
7 | D (feadusnyially arranged burst fields of constant amplitude and cons@atfrequency offset in a pre-defined pattern 17
| D CRC from the center line of the data segotop ) Pad 4
Dat a Sync The ID sync field of the servo 1 field ig alsgyu¥itien at constant frequency and voltage, though centereg

on the track center Ime The ID sy f Ilows the readlwnte controller to dlstmgulsh the first bit of the ID

6 2 Byt ?fs f'SIE’ jhe d i el ds ar
i ded tq R Ne |e M an e rea c:yt\ﬂi'd[ ‘?'i"p{ ‘ée f@[ﬁ' ?edlt%?e@;q ? f"B"g;gs
pr esent 30 f|el th fl senta ran iol
as the data bf ‘Q.g q’fh&%ﬁiﬁﬁ&iﬁ .% hmq% Sy
encoded tr gske ﬁﬂﬂﬁ&‘c&u SN T 9 Fiel ihﬁ‘&p dﬂ}}.@ va
further squal i $pegificaily)a Qﬂﬁﬁta&k'ﬂ@mtﬁfeﬂ)ﬁ réspéliBe 6@ bolRRio dt’ﬁfer Iﬁl@ﬁﬁpﬁﬁs‘i ptﬂ:ptoﬂﬁlo@tﬁﬁeﬂce
tracks di f ofthe dapvoa figid. Febmehidihtbrride) the nfticorntalled 224 @ndblag the Loiveol SEPpSEGHEil 290 dEER
bits are alahdpredssittiv sactot flaikleldl ARdtIGIVEIGe ¥ b Poviddd\B the SyintRotd? bdntrbllef 238 todSmmitate
accor dance theispih mbloe21@r ef erred enbodi nents of the present invention, are se-
35 quenti al | As showndmEjg:d 3)the settorf naeit fibki 1BEIF is Covipbsia lof sEPloisfriddield fléwed BYItht Séttor
frequen®y ofafksHie sermo syngiilels-igmbiherednspatanplitudelandconétine fragericgfield. Tseadr makids gbat a
sect or. Thé&nddds thy fiest rédddhte trarfsitiorifollowing theabberice eflanly sesvo gying tranaitions foest least thee@arivant
frequency &G clogl avelese Thettimovfiprcureencecaf thel sentor madk i recorded biembasdwald tiver wilfinethd ib-
sync fi el dcmpantsoller 224 for psednsubpeauant tevk a9 walljag schedyling the dontideiwg timertieterfupt nspeskary  of
the ID fi e °dp"°q°ﬁ§"qt|?? W‘@Izd'e'ids used to store the cylinder, sector and head
nunber s* The h “?f?"@f’ Gg‘b"é’f“@"b‘ﬁ Auiiele, ctyatas disfedrive 20wl
arrpl it ude r ej 'gd f -p es rfaces The ten data surfaces are iden-
as su ach group 6, 47 interact wnth corresponding, respective ones of data
surfaces 250-259 only heads 46a-j are shewn in Flg 14. As data is recorded on disks 44a-e, the data tracks



of .the respective data fields 1 and 2. The read/wite controller
synchroni zes to the frequency of the data sync field. The first

di scontinuity in the sync frequen&f 058538 &efore taken as the first data
representative transition. Referring nowto Fig. 12, task execution as

per f or mehnlihe firstdataiswrfaoe 260tareiilied: rad@then 8l f kr@\watanragks enl dag Surfacd 251 lam fllled nd doTE
occur r encm fayfeadhloéthg sucvessite surface® 25128004 the ladt tracksaapibe butérdiametesd ddtasurfaee 258 Rd
220. 45 filled wityyiats; by ihead 46y ,a igadevdtcivis iperddemedsandihead 48b bebinsmecowlinp dafs et thepoutside
count dowrfliametpeef disksusfaee A5{.;filling the irackss sequentislly tawerdtherinnatdiamster efifata gwfape251. Thisel d.
Fr om téhi sSefpantioe f'db?f datar?@"?ﬁt%? srek frem dhe qupside diaggiapte dhe insitle diamater osifromiminaide

ci rcui t 23melr indhaqut s"’&ﬁli““%ﬂ@é%@”"ﬁﬂﬁg feomrengdatasyrface witee necont rol  val ue |I's
then provid 'EP“P‘T‘J}‘??@G fcyrdpbvean ‘f‘%“”@@i’?ﬁ%&"at‘?"i‘rﬁe‘” P'H%?'Eﬂe

o syl "Er:g o °gt§;grz”%?§?%et§{ oo ”:e ra,gr S

anot her iﬂ dsg'p ed% H: ?Emy "geg i s
de- fine ﬁéad& th tl’ter 15‘2'[rns&,e 541_23 k-t&fpécﬂge % @y
SEr Vo SY Nafihda@yShthrh, ) 8n 9£veﬁége,f@a'§{orff &?ﬁ‘mr’??ﬁ Qsmé ¢ cloc CYC es T

of occurrence of the sector mark Is recorded ardware tinmer within the

m - crocontroller 224 for use in subsequent tasks as well as scheduling the
count dowrcihimger i nterrupt necessary for processing the servo 2 field. 55
The horizontal data structure utilized in the preferred enbodi nent of

mul ti pl e ®wctAuiskdrved2®lcomprismgg 20 Wi | | be described with reference to Fig.

14. Each di sk 44%oeingg@240 data surfaces. The ten data surfaces are iden-
tified as surfaetessp®@db@4) Each group of heads 46, 47 interact with

cor r espondi n? thesrach saiddisk (akhawing ﬂa?tan%%ﬂ"aew@c?@@-%mcmvjﬂeﬁ@mw[’%wr ]
are shown i 9fegcks forstoringdataiat 5 i s recorded on di sks 44a-e, the data tracks 9
EP 0 505 363 Bl "tsﬁ"St(??éfw F‘P@tmsfa!%reedrqadéé?k wee'da?‘ems Wrz@dmd @h@fat'rvérﬁ % PRehof
the data tr&eRdsls n data surfac for each of the

successi ve 3 ur f A dﬁ 5% Q"?‘l’@s (43-§{) *?’HE*R’a%tl"g f"d&f“é?“&ﬂ“e?ﬂ'@”ﬁ%sr°f8\°
d t f r S l i

cara of‘r’édai rt"gp°ﬁé"@§$a§| Mt o e TR WS
i Sk surf acd gy a@ﬁ?ﬁr@%aesseu@@up%m? U9 defiBrk B surtaces

di anetsgr of Q,%Q.O,Séd serpenti ne ata prevents a

seek fromthe owghed §ns e@ ﬁ{routng shidfirsi A h&@nﬂﬁé’éﬁ%%suﬁﬁ sdid Re0trbfRBuder e

di anet er t 0 ghélGaidddbbsiid dRnddLRBro6Y ovePPEbistitl traéd df thelof 6HEh S disleud), shifatiarsBd inO
the next. Thetnmechani cal m salignment which may occur between the two
groups of heads séiéthirdhieat@b)dortdlé R rébdRling blldfa sothatidaa dSstoted séieridily of éoncentric

al i gneent  witiabks @Y & firsthesrfaceche this 4l filsy/didkl{@4) @htil @l the lcarisgnt i trdalesdis filled Wit datd dne
head sw t ch tienuhtd isrstorpdi sequestiattyemicondentrio Fadks ofrazeent sufakesoftte dpk 8de t he newl y
sel ected head over the desi red track. Wth the 10 horizontal data

st ruct ur é- f iAdisk ddysgs claipedig °g Bergjp defa igdecorded onppe gyrfacealong progregsively Optward| |
read the sar‘r"B""&'&f‘%"%ﬁﬁ'iSEﬁ*a' erdé’ﬁI:‘]er?ﬁ'et%JﬁéFeéPP%?‘QQ’WﬁW%!W"WB%EmE’%ﬁﬁ%ed
by t h& s14 oy dok afflef o Glafidl .@J.A.mm;.mef whdidy ekt RS a6 pet o fiabla 12 12
Neec access phjifdy. Of actuators 341-2 a track-to-track seek per orne
precisely defined algorithm is, on the average, as fast or faster than a
head sw t4 h.Adiskd@k as dBmdd in a?aidhsﬁordlwhuein(sﬁﬂ)ﬁacksmrﬁ)sdrminig'mam:nlaﬂrwaidmg'd m8ahs24) ;
20 pu (36) adntrble sald firstrapd ghicarid nfeddy (34434g) iropspeselto st seirvd infkmdtiél) having a f
irst and second surface (250,251) each provided with a plurality of tracks
for storithg Wé""er‘?éé'{'ﬂ'é“eég y prageding ciaim Wherginthe pousing, (22,24) proyides & gontrolled.eaviey
housi ng (22,%2 z? geg tspm prabiert pSRRATS GRAiteaR APdSYg 9f SRRNSRIC disk(44) 1s provided In'sad; g
and second tCPRRISFSREP ™M %ups (46, 47) each interacting with first and second

surfaees @f AR aRk aE@Redifa] pfbefng i nalifg 4 ﬁ&ﬁhtﬁs&su& 1) vt by @a%é Hedl@qa on

sai d 1 racks prdghelshely®R #aSirs: Sl sbcdn@ burRid@P blcbdigivd diéks.l 1 T'ST group” o
transducers (46) adlj acent to both surfaces of the or each said d| sk; second

nmeans ( 3472) Adisk dive ppedaithedimany hecsing oaich, gmmhe)ﬂhurdmans(deo@emsls@aﬂﬂrsadqlm@ﬂt to
bot h sur f ac anead(i341,34,) to inflepehdsniiy positianisaid fiistand sesknd(grog ps of wandduckris (48.4Msatiet boB6)
for céhtrol Ispidfjrstaai secpidasqupsa transdecsred4GrTanaad datp framaind teeand datd af spifl pelqoted track
transducer g’ﬂéﬂﬂ)"'ﬂhd sai d second transducer group over a selected track of
the or e charact err 6

cont rol 5 ¥ h P afdhestpy PRGBS Al ipienis e b pe R e etp B son
concentric 35 tracks of a first aurface_of the or a first disk (44) ’
until all the concentric tracks are filled with data and then data is
stored sequentially on concentric tracks of a second surface of the disk
(44).



2. A disk drive as clainmed in claim1, wherein data is re,ﬂ"ﬁm"w
surface al ong progressively outwar dEIp&)#bgg&I“ c tracks and mmm
on the other surface al ong progressrvely Inward concentric trdcks. %0 8. * A
disk drive as claimed in claim1 or claim2, wherein the tracks have a

density of °A‘t‘“ﬁ fE%fgf"’ 2‘5@83 250 apefiledy and theqafh of the datatragkson detp F"!f@c%\%“éfeaﬂ"?ﬁba‘dlsﬁ
claiml, 2 E‘PA‘:’ gachof; g syrfy %?5%66?"5'%%?9%# fha pufpridismeterof dataisusface#59 1§i 1 d
dsgsu

lad, 'F"oq a° SRepEe v saecf’@ aﬁg t thepu
s (39, i Wg £ G

wher ei n ﬁh 86 entpeﬂow nsa ee edg rn frog ea{ sgla
ory e e "]iam%‘m‘ Rt ME{% bl o b gfaq;m;(o%ﬁcau&o

pr ovi ded | My e ol ool db heo Crngs il i
any precedi Qgd fdqite® s86k0r Brid ofim lotp\é he el dvel NG iy With fhe

r ecor dedy PrieiRadatetnicted fifst ¥hd fséeaﬁé gr&n‘BQioﬁ@EdQ g, ﬁurefaaﬁe&ef@cﬁenmmﬁ&sam data

di sks. 7. elbdt xpardntify re&d diomiwRRRl cduld ba Bause 15 ERGgHy GitatbrThlighhiaH: SrtRb tvb grodigsi 1 d
means (36) of aeHds. WVith teAR2 thsbd dcEdsatifle STREI0AGHs B3 BSratktb-trickisteki porioRRE W4 privcisely
POSsi ti on s adefinddialgbrthi, Mlorbtas MeRge bOR r fasteritian B heBdGRIeh. (46, 47) so that both
55 said first and second groups of transducers (46,47) read data from
and recaosd data on said selected track on said disk. 8.  Adisk drive as

cl ai med i n @nalmsprecedi ng claim wherein said third neans (36) controls said
first and second 10 EP 0 505 363 Bl on the first data surface 250 are
filled, andi-t Hediskgtive Q). compsisingit a tracks on data surface 251 are filled, and
so on for each of at"ﬂ‘é'“ﬂt?é@@éswe surfaces 251-259. As the last track at the
out er di®net er of aH&‘P%P"QG k@ 250 is filled with d ead 46a, a head
sW-tch I's perf L atﬁk(&%%@“ﬁ%a"f’é%?wwgé? %P’b%;"‘i rrs@"daﬁw@ﬁac?@fa'“v

a3 "aa'ts o S PG Pl e
Prevent s 3?;% A m A el
Bdoﬁﬁx

tel

ﬁge e to

%ﬁ

surface to the ne thB¥ird r&BBﬂF‘a du nt%Wqu?&w\ﬁﬁaQ
the two group%,g;ch 46 47 could cause one group of ads to be out of
alignmentwi th cyl |s&Qﬁ‘Jrﬁe B¥rtihd e mrgsnpa&amuch@@dﬁad,amm hprebgad

switch agoul d rep@y ol dctisaARK (49 a@ne or nore tracks to place the newy

sel ect ed head oV e ki heand €38) foddntidiling daid fidit bl setdAd hbhns BQPbitn Biidtirstéhadsducer group
structure fir Shd sdidisesend drankdadeOgtiup ovér alvlacted thitk ofdhe arlefchabill @isk @4)céhkaiattor@sd iny
read the same teeta wi t hout experiencing read errors which could be caused
by the slightly diséidtirdneans(3é)gontroia the @torditf dalusodhatriatads shirediseqmueiially\di tdncenkris 12
nmeec accé®ss t itracksof a first suefacorofthgdria firstatisk (44 untit all-thercqudentyetedckpare filled withidata and a
preci sely def |thﬂ§dataﬁsg5ﬁdtsmvﬁﬂtiabONW%th@rOég@mrd@mmhﬂdhké@i er than a
head swi tch

20 - Wk &c'sw%gga%@w ﬂ%eg'ghia%g %ﬁgﬁ*ﬁ B g;sr?ﬁa& s
first ar],gl secon?fesur g’i‘j %\ it ﬁee "ﬂ/f"t"?lress've*”"w ik rfracks

f or5t or't Ngs3, A3 disk dATRAHE Slaimad In diafth 1 BRI b, Werell theQfaciR GV a%%h&ydf & |éaét A50bAHatks
housi ng (22, 24priadhgd for rotating the or each said disk; 25 first

and second transducer groups (46,47) each interacting with first and second
surf aces of4.t Hdisksdrive aedipimed iniclaim 4,12 of 3| wherainsaiddracks sitare seriq ifonmatian apdaaidithird ngeng on
sai d tragks; f(?ﬁ’ sqntrﬁiea%ﬂrftemﬂeoqndmes@mah) lngesvaqﬂaetﬁw%qer\@r-m-pat@ﬂ
transducers( nlt 0 both sur ce' hef?‘e or second
means [err]® ? Rl i A s' el %»dg fjg) ERE T
bot h surfacesog Ied nvi e or-each sa E , h o’ Peans (sgg)
for controlling sa cf¥|rst "and. second rreans to p05|t|on said first '
transducer gr Qwikkam aS@diflediPdng Prdcdding E1SI HEViNg aDIuRIP ofARY (443-6) Rhersbl Bdla it fedsried O
the or each sawdjredéivily of #d)irst eriaabcand st facee of suctedshvatisieai d t hird nmeans (36)
controls the recording of data so that data is stored sequentially on
concent ri ¢ B5 Adiskdrive palgimed it any pre¢ediag clajinwhareia thg third ppaang (36).controlssaid tistard §

unti | aI | t he Tea3ntidhts) teindorgndeatly ppsition paid fissiangspqondigrpuns of fransdycans (4§47 ) o fhat bo

st ored $BquentPifi Fg"“ﬂ peoaRdaraupR of transduycers (46,4 fread dalafromand mgord dateonspid geigcted frqu

(44). 2. A di SRsg as claimed in claim1, wherein data is recorded on

one surfac €g.a ! A ot Qgcﬁa?lﬁe_%iinvaﬁil M’et.%’lﬁé’%rg, wherein said fhird means (36) controls said first and second
- 10



concentric tracks and data ius recorded on the other sur
progressively inward concentric tracks. 40 3. A disk drllmﬂusuﬂmmmum’
claimi1 or claim?2, wherein the trdti&R3¥31 densi ty of *at ¢l eastn *
tracks per inch. 4. Adisk drive as clained in claim1,2 or3, wherein said
tracks store a4 Al pagitibnseid firstiransducer grioun (d6) amstsrid sebBnd transdugeBGPupdemsatindt S
sai d first an@achd@enducengrenpds gbip4q regdidala from and moerdssdataap all ofisald tregks:o _
informatiorn, §.. sk drive as clainmpd in an receding claim wherein the
noust ng (23: 240 g;gvdstmﬂggg d @mpﬁ(&ff@%ﬁ*@ﬁ?@m Btrimte"s B Payiesd i@t

at mosphéri c con3€ ons an & LfestRIRILi g di sk (44) is provided in said
control | ed 1enWwidisk B8 126 claifBd in @ny phecddifg clsith, WhreR Saif i MBs [38) Mol thEeEsig ld
claim hayl Ng dechring a'|daf_a)éo @it tlé Birkiifg ér4itbrediiing \WhEredRdingtR lidta ls%aie@@@_éﬂf‘edded servo

pr ogr essi vel y intumatiosrebd fren saiidibk $63 Byosaidl fidt bidve&nd fdnsduder@rupd. ve di sks. 7.

Adi sk drj ve as claimed in any preceding claim wherein the third means (36)
control s sdfldAujsk dive gnelaimed-in ary praseding clalin wheteinyad fisstiancepend dreanslinglugerespetive
said first anfirstandsasen ¥rpydicaspil actugiqesmonntpdin saidhousing, saidactysiors sypportingygspective
said first anfrtndsemn H'Jﬂgga' grouns adiacept 2 Wbe datq steyage syrface ofdhacps ach paididiskdFiavith
record data off®6Mds A8t ed track on said disk. 8. Adiskdrive as clai med

I n anypreceding claim wherein said third neans (36) control ssaidfirstand
second 10 P‘“Iﬁgn? %Qﬁe 363 Bl neans [err] to position said first

t ransducer group A and said second transducer group (47) so that each
transducer 49r gliRedadrwall (50). s folgded@hibisl,’ OM and records data on all of said
tracks. 9. A di skejflbnagsed2, 6421 Med I n any preceding claim wherein fourth
means af®e provi delinfiddtensiPidtie¢);| Y i nter- 5 . facing said third neans

(‘96_) to a host cowpbef i oderljBde Pattd (4K eint drat€urdTweileFHATRA2500 263 ) HurdRdist WRHI [2e mit

cl ai m wher ei ginéraetirzaHhvnGpFemAm Spaioher-vdn Deeh serdehén isteadi ng” and recordi ng of
data so that the éiheiimghtodg (82) euraematinieGiesdtier jsraeRIst (M) iIndfem@Rhausé @2,2AH6d z@H
enbeddeg, ser vOreherfder edat jedenPlatesnd fr om sai d di sk (5) by said first and second
t ransducer gr oupsersté Gnd zddite Wandiergriippen {49,@7)agobei jeaie mit deniersteh nyd zamieea Echag des bder M
wher ei n sai d federElatte i) zusammanivinkeumBaténvon der Spyrerszu lesern une:Ddterraut diesealif Aieaiahingh;
rotary, voice coi ¢inefstekinrightung 4y avreTragen der gisten GryppsivomVandlaing4ehernigresitend an beide
supporting reEpger fejederjederPlatieid second transducer groups adjacent to the
dat a st erage sur fgparwste Kinichtung R4alzmdJepen der zweitgneSrunpe von Wandlemd4y) anaranzend g es .
15 Pat ent ans pP&igaféAchen dey ﬁj@ﬁT%{ﬂW;I{‘“‘tzo , das fol gendes aufweist: ein
Gehause (22, 24):°9f j;‘g%gl[“’ hg‘%ﬁﬁé"@ﬁ frad &ﬁr{' ungye "Ef"échﬁt?&ﬁ‘“‘]__‘iﬁﬂs‘??waﬁdt e
(44) eine ersge. {PReyund e 2yelte Wandigrgrupps dper einer pusgavAnlion Spyr deyodprdeder Fiste () 2u Ry ner
Mehr zahl von Spur

::r%IP %'ic pec;'rdn von Dat en ver sehen i st ; eine Einri ch__t ung

(32) zuf Auf nah_rred' &fttﬁ) éﬂuﬁg )ﬁ%itzgcr{néﬁl on'd;egglmxe ,m&ﬁ%ie %gntigpaqxfzum

Drehen der odgdn&tREneh Shllrdncter érsten Fiache Egr odereﬁér%fsﬁ-rl} ebgei h B Hid €N
n

5
(46,47), wobekonk&fi S i i ; | g‘ﬁ‘% Ler tte
(15) Tusammani e S o o S o

aLU;E_uzei chnen; eine erste Einrichtung (341) zum Tragen- der ersten G uppe
vor'vantfl e2n Pl@niaafwgrkeachansbrach 1bei de Fl i chen der oder jeder Platte; eine
zwei t e Ei nri cweheiRptehaur2inerFiiighe Bnttageschitbyeise nash aulien KanzepjriechexSpuiddauyezaichndt wat)
angrenzend andefetnddaten gufiderandesen kidthe erjtlantschritiwaise eacli itngn kogreutrissherSpuren 4ufge-
Ei nrichtung (3¥hnetWadeY cuern der ersten und zweiten Einrichtung, umdie
erstedV\gnd- lSILwﬂ%H 1Y ﬁeg'i r\ﬁétr&hé/\iagelgfrgr\uppe uber ei ner ausgewahlten
Spur der oder E Fg‘gi'ﬁh? - olgl : ekennzei chnet ,
GB dic dritt i .Sﬁe"h*? i g ot 5ob SARu T 2onu RER11660 sBES R G St
di e Daten sequentiell auf konzentrischen Spuren der ersten Flache der oder
ei ner er st dn PhintadfwerkAich@den derdnsprdche\2d@er 3, bi s al |l e konzentri schen Spuren
mt Dat®n gef whlet disSpucen Stelinfdinetidiah giaichkamindkiieaEinhtungad) die@staunt kivéits BERD
Spur en ei ner dovaing Gy, B4.ais Reaklion alPldiaiStettinforivd)iongptea@rei chert werden. 40 2.

Pl att enl auf wer k nach Anspruch 1, wobei Daten aufeinerFl ache entl ang

schrittwei 8 R %ﬁ‘f'a&fgggé agh ejnem dervorbergehenden Apsarigher gezei chnet wer -

wobei das use (22, 24) eine kontrollierte Umgebung schaffl, die von Umweltbedingungen isoliert
55 ist, und die oder jede Platte (44) in dieser kontrollierten Umgebung vorgesehen ist.

6. Plattenlaufwerk nach einem der vorhergehenden Anspriiche,
mit einer Mehrzahl von Platten (44a-e), wodurch Daten auf den ersten und zweiten Flachen aufeinander-
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den, rund Paten auf der anderen Flache entlang schrittwejse nach _innen

konzentrl scher Spuren aufge- zeich e 45 3. Pumn MI Hﬂ ch
el nem der Ansprflche 1 oder 2, rﬁé)‘b%&s %‘ Spuren ein m”m

m ndest ens 590 Spuren pro Zentineter (1500 Spuren pro Inch) auf - vvel sen

Pl at t enl auf\Aerfﬂgsnéﬁsﬁlaéﬁmmtuelseﬂf@mmm”@en 2 oder 3, 5D wobei die
Spur en Stel onen s hern und d| tte E| nr| chtung (38) die
erste und z "gﬁ%‘%‘% unﬂtfc rpprgenen

St é‘H’ f t| t inric| ei's ? rt um erste d
Ansprbgﬁgma z%te Eﬁ%& s “’L.f?e Qi W%%L g E@}s en

di e von Urrwel |50|er erJee atte
(44) in dieser kontro |erten Ungebung vorgesehen |st . Pl attenl auf werk
nach ei nem &lerPinehsifeeiranideiemiiaspiietjaenden Anspeilcher Mehr zahl von Pl atten
(44a- e) ,, Wodurehei dia tidtte Elrvithtahg (36 die éreta untwbeite/ Eitrkit ingR 343,549 stegert] @n diaersite Wand-
EPR O 505 363 ldidruppe (46) und die zweite| W4ndlelgiuppd (47)|zu pésjtioriereh, so daB jéde WeRdlerfruprpciatber
Pl atten schrl wmlpsépwﬂﬂj&lmﬂeﬁfﬁbﬁem@mnmn Pl att enl auf werk nach el nem

der vor her nctitg ANSPr I | Qhe \A%Prg dr|t Einri chtung (36) die erste
und zwei te ;ét%

zwei t en 1€ upp e e 'H"'(%Bn‘ °C gﬁc e‘E %}5 ﬁ'&’#ﬁ é@ an einen Host-
posi tionieren, (5'e ‘er st en und zwel ten Gruppen von V\andl ern (46,

47) Datbn v@n Fﬂk@t&nlﬁ!ﬂﬁﬂ@r\%@lhénﬁeﬂﬂe%ﬁerg@hﬁndéﬂ%sd?ﬁcﬁ&te | esen und auf diese
auf zei chnen. &uobei dleatittectiriptingR8ey d8sAGEering AGRzéIchhenvdh DatER)SERAKR Wak\Bér 1ZBifEIAEY,
10 wobel ddé ieséhs uid Aufzeickiehs0/oh Deélh afelingetibttatertStaidformilionen Bsicktididion dén@Riterd N g
(34i, 342) st hueriejterWandiegruppentven dbhPidtte (B)gelysenppeerdsh5) und die zweite

dl er gr uppe g7) zu positionleren, so daR jede V\andl ergruppe Daten von
al i en Spur el |Fealta ‘iﬂﬂﬂ"'&&'f"%ﬁ%é"%f%@ﬁ"ﬁ?ﬂ*@?’% . Plattenl auf werk nach
ei nem der vor t’f@ Risyad z“@ltﬂ%d’xﬂ %ﬁhﬁ‘ﬁe EP'H'F’W‘?:?FPY!’ PYePreh-
el ektisghen AT P‘f°é e'()&ﬁg‘@g{’ﬂgm"fge ﬁ?ﬁﬂg‘gﬁ@w leforuppsh apgrarzend pg die
Conput er” vor g of RAe Ok ikAreerA In&sit 898"y or her gehenden
Anspri che, wobei d| e drltte Ei nrichtung (36) das Lesen und Aufzei chnen von
Dat en steueﬁ%‘m %%g der Zeitabl auf des Lesens und Aufzei chnens von Daton
auf oi ngebet PORStel |i nformati onen basi ert, die von den ersten 20
und zweigh eny V\Q’}ﬁé@g&y&m%@oﬁ{ thafler Platte (5) gel esenen werden. 11.
Pl at t enl auf wer k ngg BomeP@Baier vor her gehenden AnsprCche, wobei die orate
und zweite Einri claz,hlla;gs@,rong@(m;)d zweite in dem Gehiuse nontierte
Schwi ngspul on- Dr el ouSchadul @i bistile (44) R She prémidrR|et GHeQleDlde GlirRBE250, @51 chacg
erste und zwoipbGrvibarudé plGrgins iR Rtes APo0M stioket Bisk dasinéel; € 25
Dat enspéb cher f | chdesinsyersd8a), destitiés a rin&k loou CHahueitidisquegiensadalit oitidl(22/24) étlsalr Bn-
t ragen. RevendiahatdnaotatioBd ou thaquelditidsquede di sque (20) conprenant: un boltler
(22, 24); au noi nsespreniérsiyieuxidinégioupes de ansdiatarsi{6.di)iinteragisyant caduhjaverdasrrenidre
prem bre et uneeldies stuxime surfeéesde ou dehgque tisquel{4id efincdefira dey dennéps drpuis lesdites
pluraiite de istesetdensgiglrer desgionnps Weepsgiskices; 35 des noyens
(35’ dé8tines a MeTRriers oysps BHERoUCSUpROFterdR RIBIRN EppRde trapadyctayes (4€) 341306'223“"24)

et pour en- t rdﬁi"ifé‘\"fa"éﬁd“r%daﬁ' PPq't(S"sﬁ‘fP cha
or onter et deu pre SNBTAYE(H) zyﬁgwfs"m%mﬁdaﬁ?%énwm%ﬁm
azéelc d]f:s p(rjerr} g ms % ;?Q,E! SRS G4 e%s dimque

( ) ar g de sh[% ﬁ]‘E t @% rh?ﬁs'gﬁ Eﬁi't& de é?he uéedeq %\% %@ epn
donn6es sur uou edltdlsque

supporter | e pr emle%&«s%@iﬂ:ﬂé‘s o%hkﬁ'ém e%GﬁﬂLéde%Hmrd G&Bies don-
surfaces du 0Lhé%oﬁﬂ@ﬁbl@eé%&ueﬁ’tieﬁé?a’téﬁbsul‘iﬁ%iﬁ&%‘aﬁ'&aﬁn Y fiPne préthidle surface du ou d'un
pour suppor t er | fpenfls disqua i) REGERE qGEtoltEABSSIIIS B eRriduds’ doierthbmfliBs bar desbionitéeset
surfaceso du Oludmsultd186MbANEds boidht ststkées cékiidntielRmest 86r dbs FI$tSS ORBRBrIGURY &k deBiine
pour conmrandersulf#ts di disqup(4@yri ers et deuxi enes noyens, afin de po- 45

sitionnor ledit premer group. de transducteurs et ledit deuxi ene groupe de
t ransduct euds Unii de dipgugielon fa reendicationots dane laguelle desdionnéproagnieentgiistrags sujyes

caract efi see &Hrdegpigiessoncentriques allant progressivement vers Pextérieur et des données sont enregistrées sur
"'autre surface, sur des pistes concentriques allant progressivement vers I'intérieur.

3. Unité de disque selon Ia revendication 1 ou 2, dans laquelle les pistes ont une densité d’au moins 1500
pistes par pouce.
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| esdits troisibmes noyens (36) conmandent |'enregi strjmm ﬂﬂ
mani ere quo | es don- n6es sol ent st%éé%gg (smquentl el l ”, I QE\EEE
concentriques sur une premere surf d' un prem¥er ¢di sque

jusqu' a co quo toutbhs |ea plates concentriques solent renplies par des
donn6es et 4so Units de diggnecsaion fainveiidicatio d n@e; dans lagurle lesdifestistes stoipntune pervd-igfae nt
sur des pl at efationetiesdts frejsiames moyane (3ehcgmmandentdasdits promiag et deuxigmes nioyens (342, 34,)
Unite de di sqferéaeeeniefie spragrifegmatiari on 1, dans | aquel |l e des donnees sont

enregl Streqs ik 4 RLEERA%Re QU85 &L % R ddnfaY G8ns .
progr es$ 'Ve”EBrns t%&nfw I ?%eigdtﬁroéﬁsﬁ ées ! %sprﬁ&ﬁnéng %ﬂb?gfk &b%t g"sczilzté
| autre surfaggouehe 3@3 helaan‘efliofiah A6 rogressi vement
|"int6rieur. 3. Unit I'sque selon [a revendication | ou 2, dans

| aquel l e | @s whmaaismselummndm&bﬁqﬁe dBsaadventivativhs rééEdertdspdyart ufeplurfliiLie @isqubs
EP 0 50%, 363 BH4aae), demanidre que des donsées sdient dutegistBsed progriisivéraentitr lek premidre etabuxidmb a
revendi cat i on sdrfacgs desidiuesmpesdifaquel | e | esdi t es pI at es stockent une

servo-i nf or- mat i on et | esdl ts troi si enes npy 38 cormandent |l eadits
pr enmers et d gﬂlﬁ qgr%age ggpfquesdgg evgﬂictpt@ I quelle les troisiémes
servo- i nf or rraf'\:!ﬁ’?s rem geu Igﬁﬁ p s e ra %?S |ér ﬂonner mdé-
revendi eat | Ong ;5' deu én?; g nstr!(uc 6 47 llse L] donn%Z Fun p|s g,l[m

envi ronnenent gl
| e ou chaque 5‘?%8% ZS"L’@*@S“’ og@é%@ ad? §scﬁ enwronne nt controle 6.

Unite de dissquaitsde ldfaaueLselunen@uﬁa&dﬁ&mere@aa.c&.eﬁé@m&a&s. Bdh8 laRieRSI8sR HirdiTomes
ayant une pl ugdjdn @eXtommthmieint RSdits fréMiers edeuxidhies MBFEnH(38, SHIPolktPSsitidAreRIBdithremier
soi ent et egi s igroamsie pamaducRars (46teditdeudsne g@uRde taraduztears (1) teimanitre ueichayaegros e s
Mggues succe peidtmnsdictelnsolt en mesudide tire desslannées depuisn et egregistreodey dennékssur, la totalité
revendi cat i ondeglitespistbent es, dans laquelle les troisibnes noyens (38)

com"randent Iesdlts prem ers et deUX| erres m) ens 341 3423 de f ago

positio deﬂ?q"e s°'°“‘§g ‘ég"g %ﬁw de
transdué eur s p"“’&%" ??F‘H?’é'"ﬁ'ﬂtB’f? '&‘th"ﬁ‘ B’r‘t@ 'esﬂ'fsép's@f"eﬂ@?ﬁnsﬂ 8lipes
de transducteﬂ " 47) lisent tous |es deux des donnees depuis ladite

pi ate sel el QLR dfi&ue%é\&:ﬁﬂhe%{uél@&?n&uﬂﬁ§re%&@§ﬁ& p?ééédeh@éjhéng |abielé Bsdits troisidmes
shl ecti onnhe’ chaglint (98] comkhEndett Ia Ibiirk 8t 1RediinBMeH IS Qinfids, de HaRerd Y usg&ﬁmeﬁtaﬁ
revendi gat i ONgenPorRCRILIBYNS ot déXBriredistrbivaNt dEddnRses kdithadd st e SBME InfSFYRBISinteghse,
commandent | esdialpartipduiidi®é (SPpar REdKS pRAREetTBKRME glodrs de tlehdducle@sllr POSi tionner
l edit premer 20 gr-oupodet ransduct eurs (48) etl editdeuxi ene groupe :
det r anaduct¥du Mité(dmse@ salam|une quelsorsiue esgerendinations prgesdertes; dannisansle lesditaprepre en
nmesure de | ir etdewdémesmpyeascompign ient despremiss picgpxisme gioanes dackiepiament toyrpants,  pobine
t ot al i t & desdimMobile. merdgscdans legdit bojter, 'Es"ﬂl%"’&"g getignapment pupgeftan %P"@Bﬁfgﬂée‘ﬂ‘@w
revendi cat i on$"pRre deifrasdueteurs ;gspectify, 5 ?tF%'aﬁﬁé‘"&ﬁ%l‘fersPﬂf?ﬁ%d nnées du
sont prevus pdtfisqye &y 2uge dgganales, @?"f‘ R aAPEEt i que entre lesdits tr0| si enes
noyens (36) et un or- dinatour hote. 10. Unite de disque solon |'une
elcon ue des revendi cations precedentbs, dans |laquelle lesdits trol sibnes
nD 6) commandont la lecture et |enregistrenent de donnees, de mani bre
guo Ie posi ti onnenment 30 tonporel de la lecture et de |enregistronent
de donnees soit base sur une servo-information integr6e, lue A partir dudit
di sque (5) par lesdits prem er et deuxienme groupes de transducteurs. 11.
Unite dgg di sque solon |'une quel conque des revendi cations prhchdentes, dans
| aquel l e | esdits prem ers et deuxi bnes noyens conprennent des premer et
deuxi bme organes d' acti onnenent tournants, A bobine 36 nobi | e, nontes
dans ledit boltier, leadits organes d' acti onnenent supportant des prem er
et deuxi bnme groupes de transducteurs respectifs, adjacents A |ladite surface
de stocisrage de donnees du ou de chaque dit disque (5), avec des angles
d' inclinai son adaptes. Y] 40 45 50 13
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